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Introduction
Educators have always emphasized that textbooks play a vital role in the teaching and learning processes and in promoting specific curriculum vision and type [1] [2] . For this reason, various research studies have been conducted on science-textbook analysis in the past several decades. Since textbooks are being used as major sources of information in teaching the particular subject, therefore, the quality and accuracy of the content of those texts are crucial to their educational effectiveness and to students' learning and attitudes towards science.
International organizations, such as UNESCO formulated comprehensive strategies and guidelines for analyzing texts and modes of presentations; such as the use of illustrations, photos, maps, and tables and exercises in textbooks [3] .
Researchers look at the following when analyzing the science textbooks: balance between theoretical and practical knowledge, portrayal of minorities, women and gender fairness, distribution of graphical information, vocabulary load, readability, the role of textbook questions, dealing with misconceptions, and cultural and religious sensibility. A number of analytical tools have been constructed in recent years in the form of survey questionnaires, rubrics, grids, criteria, rating schemes, and image analysis protocols.
The type and quality of the graphical representations and how they interacted with the textual material in middle school science texts in the United States were quantified by Slough et al., using a developed research instrument Graphical Analysis Protocol (GAP) [4] . They reported that analytic forms of graphics were dominated in the text and one third of all graphics were decorative in nature, most graphics were static, and approximately one third were not connected to the text.
Aikenhead, stated that textbooks are mostly developed in western countries and they primarily serve their own education system and tend to carry western perspectives and culture [5] . Ninnes stated the need to promote indigenous knowledge and local culture of the society in order to make these textbooks effective in other contexts [6] .
Lee, reported that the visual representations are commonly found in science textbooks and how they have been used is the focus of discussion among educators [7] . The author examined the extent to which changes in representations in textbooks published in the US over the past six decades. It was found that photographs are more often used than the schematic and explanatory images to promote the familiarization to students. Ajda Kahveci, quantitatively analyzed the effectiveness of Turkish chemistry and science textbooks [8] . The author applied content analysis procedure to investigate gender equity, questioning level, science vocabulary load, and readability level and concluded that the textbooks included unfair gender representations, a considerably higher number of input-level and processing than output level questions, and high load of science terminology.
Nakiboglu et al, analyzed grade-10 school chemistry textbooks' questions in Turkey [9] . They found that most of the questions did not enable students to develop conceptual understanding and gain higher-order cognitive skills.
Davila et al, classified the end-of-chapter questions and problems of selected general chemistry textbooks in USA [10] . They found that about 70% of the questions covered low-cognitive levels, while about one third only covered the high-order thinking skills.
Rationale and Purpose of the Study
As part of the Bahrain Educational reform ourselves, we needed to perform this whole critical review of cycle-1 primary science textbooks and workbooks in order to reflect on how they are aligned with the principles and standards of the science curriculum reform and with the guiding principles of the Bahrain MOE education reform as a whole. This study is considered of a benefit to curriculum developers and teachers in producing reform-oriented science textbooks, which would help in improving the quality of science textbooks used in Bahrain.
Textbook quality has been correlated directly and indirectly to the success of education reforms and to the enhancement of students' understanding [1] [11] [12] [13] . Well designed and written textbooks are shown to help students to understand the difficult concepts and overcoming scientific misconceptions. They are also expected to raise students' interests in learning science topics and improve students' achievements in science.
According to Holliday, low-level cognitive questions reduce learning effectiveness of concepts and ideas [14] . On the other hand, Watts et al stated that higher level cognitive questions broaden students' attention [15] .
Leonard highlighted the role of in-text questions in assessing students' learning [16] .
In this study, we utilize an authors' developed grid to quantitatively explore the type, function and quality of the graphical representations in cycle-1 primary science textbooks. In addition, an author developed questions analysis grid is used to examine the in-chapter and end-of-chapter questions and problems of 6-cycle-1 science textbooks.
Process of Developing Science Textbooks in Bahrain-Context of Study
The school Science and Mathematics curricula reform in Bahrain was triggered by the (TIMSS) results.
As described in Abdel-Hameed, F., a Science and Mathematics curriculum development team was formed [17] . The team's job was to develop a new improved 1-12 Science and Mathematics curriculum that adopts inquiry and critical and creative thinkingbased approaches. Development included the content of textbooks, workbooks, teachers' instruction manuals as well as other learning and instructional materials.
The team started to examine various science and mathematics textbooks and accompanying 
Methodology

Sample
The sample consisted of all Cycle 1 Science Students' Text-Books and Workbooks adopted in all government schools in the Kingdom of Bahrain for the graphical representations analysis. For questions nature & cognitive levels analyses, only 6-textbooks were considered. Table 1 lists the titles that were covered in this study.
Research Tools
All graphics in the selected books were coded and analyzed with the researchers' developed Graphical Analysis grid. We looked for the graphs' form, function, topic area, quality, ethnic representation, gender representation, type and relation to text. Table 2 lists the categories of graphics with clear descriptions, as was described in Abdel-Hameed, F. [17] .
For analysis of questions, the six Science textbooks were examined using an author-developed questions analysis grid, shown in Table 3 .
Analysis Procedures
As described in Abdel-Hameed, F., following the development of the graphical analysis instrument, a coding key was used to establish a common understanding among the researchers [17] . The data for each category were tabulated for each chapter in each textbook and workbook on a paper matrix. The data were then entered into an excel file and descriptive statistics for each variable were calculated. The grid was validated previously as described in Abdel-Hameed, F., by two science education specialists [17] . In order to enhance the validity and reliability of the analysis procedure, two well experienced science curriculum specialists helped in performing the initial classification of the graphical representations, then the main author reviewed and re-entered the data into the excel grid for descriptive statistical calculations.
Questions were classified using the original and revised Bloom's taxonomies of educational objectives, as it is based on a clear hierarchical cognitive framework from simple to complex and from concrete to abstract [18] [19] . Our analysis focused on the in-chapter and end-of-chapter questions and problems. In order to ensure the reliability of our classification of questions, we did the following: agreed upon an initial scheme based on the analysis of randomly selected questions, then both authors and an assistant independently analyzed one randomly selected chapter questions and classified them. Results were then compared, cases of disagreements were discussed, and a final category code was agreed upon. We repeated this process until we reached about 90% agreement. Then each researcher analyzed and categorized the assigned chapters/texts questions independently.
Results and Data Interpretation
Graphical Representations' Analysis
In the following section, overall statistics regarding the number of pages and graphics analyzed, as well as results by research question according to the overall categories of: form, function, quality, ethnic representation and gender representation are reported for every grade level of cycle1's science texts and workbooks.
About 2,551 graphical representations were analyzed in the 12-textbooks and workbooks (two parts for every grade level). Illustrations covering all science topic areas were examined to answer the first research question in this study;
(1)What are the frequencies of the graphics among the science topic areas? Table 4 . Frequencies of graphics in various topic areas for Cycle-1 primary Science textbooks and workbooks
As shown in Table 3 , for grade 1 students' text books: 45% of the graphics covered life sciences, followed by 36% for general sciences, 11% for environmental science, and 3.5% for both earth and physical sciences. The largest percentage of graphics covered life sciences, as it is the most common topic area in this age and grade level. For grade 1 work books, general sciences graphics represented the highest percentages (51%), followed by life science (38%), then physical science (9%) and environmental sciences (1.5%), and earth sciences came last with a percentage of (0.5%). For grade 2 students' text books, the same trend was found, as shown in Table 3 , with 39.5% of the graphics covering general sciences, 36% life sciences, 13.5% environmental sciences, 6% earth science and 5% physical sciences. For grade 2 work books, the trend was as follows: 60% of the graphics covered general sciences, 32% life sciences, 3.6% environmental sciences, 2.5% earth science and 2% physical sciences. Finally, for grade 3 students' text books: 51% of the graphics covered general sciences, 32% life sciences, 10.3% environmental sciences, 2.5% earth science and 2% physical sciences. For grade 3 work books: 73% of the graphics covered general sciences, 20% life sciences, 4% physical sciences, 1% environmental and earth sciences.
To answer the second research question:
(2)What is the distribution of the various forms of graphical representations?
The graphics in the 12 cycle-1 primary textbooks and workbooks were examined and broken down to photographs, drawings, maps, tables, flow charts, graphs and hybrids, the results are shown in table 5 for grades 1, 2 and 3 textbooks, and in Table 6 for workbooks. International
Copyright © 2014, Infonomics Society Results showed that: in grade 1 textbooks, both part I and II, photographs were the most common form of graphics at 93.6%, while drawings came second at 4.8%, tables at 0.5%, hybrids at 0.8%, maps at 0.15%, flow charts at 0.15%, and graphs at 0%. In grade 1 work-books, both part I and II, photographs were the most common form of graphics at 96.2%, with tables at 2.4%, drawings at 1.5%, flow charts at 0%, maps at 0%, hybrids at 0%, and graphs at 0%. In grade 2 textbooks, both part I and II, the same trend was observed, photographs were the most common form of graphics at 91.7%, with drawings at 5.5%, hybrids at 1%, tables at 0.9%, flow chart at 0.35%, maps at 0.35%, and graphs at 0.2%. In grade 2 work-books, both part I and II, photographs were the most common form of graphics at 96%, with tables at 2.5%, drawings at 1.5%, flow charts at 0%, and maps, graphs and hybrids at 0%. In grade 3 textbooks, both part I and II, photographs were the most common form of graphics at 89.3%, with drawings at 6.7%, tables at 1.7%, maps at 0.85%, hybrids at 0.6%, flow charts at 0.45%, and graphs at 0.35%. In grade 3 work-books, both part I and II, photographs were the most common form of graphics at 88%, with drawings at 7%, tables at 2.5%, flow charts and hybrids at 1.25%, and maps and graphs at 0%.
The third question stated that: Summaries of the distribution results for this research question are given in Tables 7 and 8 for cycle-1 textbooks and workbooks respectively, which show that photographs dominate all topic areas in all grade levels. The fourth question deals with the gender representations:
(4) What is the distribution of the gender representations of graphics in the sampled primary science textbooks and work-books for cycle1?
The answer to the above question is summarized in Table 9 , which shows that male representations dominated both photographs and drawings, ranging from 50% to 70% as shown in the Ethnic representation data for both research questions are given in tables 9 and 10 for cycle-1 primary science textbooks and workbooks, respectively. We can see that the indigenous graphics dominated all grade levels in all topics of textbooks, making 60 -70% of photographs and 60 -90% of drawings, as can be seen from Table 10 . For workbooks, indigenous graphics dominated all grade levels in all topics, making 80 -90% of photographs and almost 100% of drawings, as can be seen from Table 11 . Drawing  I  F  I  F  I  F  I  F  I  F  I  F  Life  sci  48  22  2  0  22  27  0  0  16  29  0  0  Phys  sci The sixth research question stated that: The answer to that question is clear from table 12  and table 13 , which show that the majority of the graphics were decorative in nature, while a small percentage were representational and organizational (related to text). It can also be seen from Tables 12  and 13 that the number of representational and organizational graphics increases as we go to higher grades. This trend was also seen by Abdel-Hameed, F. et al., for cycle 2 Science textbooks and workbooks [17] . As shown in Tables 14 and 15 , the static graphics dominated in all grade levels and topic areas, with more in the lower grade levels. Tables 16 and 17 , show the data regarding the connection of the graphics to the written text (indexing, captioning) in the newly developed cycle-1 primary science textbooks and workbooks, respectively. We can see that about 65-70% of the graphics are captioned and indexed in textbooks and workbooks. 
In-Chapter and End-of-Chapter Questions Analysis
The objective of this part of the study was to quantify the nature, location and cognitive levels of the questions of the newly developed Cycle-1 primary science textbooks. The data for the questions categories listed in Table 3 were tabulated for each text-book on a paper matrix
The data were then entered into an excel file and descriptive statistics for each cognitive level and location of questions were calculated for each grade level. Using the data given in Tables 18 to 21 , the average percentages of the categories of questions for Cycle-1 Science textbooks are shown in Figure 1 : Figure 1 . the distribution of questions according to their cognitive level Analysis of school science textbooks showed that low-cognitive level questions predominate, about 73% of the questions.
Research questions
Higher order thinking questions (analysis, creativity & evaluation) make up to 27% of the questions.
Science textbook analysis, according to Kahveci Davila and Pizzini showed that: -The input questions (knowledge & understanding) predominate (40-45%), which was 60% in our study; -The processing questions (application & analysis) come second (35-40%), which was 28% in our study; -The output questions (synthesis, creativity & evaluation) come last, (15-20%), which was12% in our study [8] [10] [20].
From our findings, about a quarter of the questions belong to higher order thinking questions, one eight belong to output questions. Therefore, the answer to our second research question is that: science textbooks are consistent with the science reform expectations to a low extent.
Discussion and Further Research
In this study, a descriptive statistical analysis of the type, function and quality of the graphical representations in 12-Bahrain cycle-1 primary science textbooks and workbooks was performed. The results of this study suggest that all graphic forms were represented.
Most forms of graphics are represented across all from topic areas of both textbooks and workbooks. About 45% of the graphics in the textbooks covered life sciences, followed by 36% for general sciences, 11% for environmental science, and 3.5% for both earth and physical sciences.
Results also showed that less than one third of the graphics were of the more analytic forms; more than one third served a specific cognitive purpose; 27% were well connected to the text; 60-70 % were indexically referenced. Two third of the graphics were decorative; 76% were static representations; 30% were not indexically referenced and did not have captions.
This summation shows that graphics were primarily added to the text to make it more appealing to the teachers and students. There was an absence of maps and scale diagrams. Analysis also showed that indigenous graphics represented about 60-70% of the photographs and 60-90% of drawings. Male representations made 50-70% of the graphics.
Our study also focused on the nature, location and cognitive levels of the science textbooks questions. Results showed that 27% of the questions belong to higher order thinking questions; which indicates the newly developed science textbooks are consistent with the science curriculum reform expectations in the Kingdom of Bahrain to a certain extent.
Future work is underway, taking into account the gender equity issues, the readability level and the scientific vocabulary loads. Research is being performed in order to examine the connection between graphical representations and students' achievements and attitudes toward science, as well as analyzing the cognitive level of the questions in relation to their respective objectives. 
